Background
==========

Maintenance therapy with antipsychotic medication is necessary for the long-term clinical management of schizophrenia and is a key determinant for good prognosis.[@b1-ppa-5-213] Patients who discontinue their antipsychotic medication regimen do so for many reasons, such as insufficient efficacy or tolerability,[@b2-ppa-5-213],[@b3-ppa-5-213] and are at increased risk of relapse and psychiatric hospitalization,[@b4-ppa-5-213]--[@b6-ppa-5-213] symptom exacerbation,[@b7-ppa-5-213] and poor functional outcomes.[@b8-ppa-5-213],[@b9-ppa-5-213] Maintenance therapy with antipsychotic medication is also compromised by patient nonadherence, a common challenge for physicians treating patients with schizophrenia in outpatient settings. At some point during their illness, up to 80% of patients will not fully adhere to their medication,[@b10-ppa-5-213] and those who do not take their medication as prescribed are at an increased risk of relapse.[@b11-ppa-5-213]

Time to all cause treatment discontinuation has been used in recent studies as a clinically meaningful composite measure of treatment efficacy, tolerability, and safety as perceived by the physician and patient.[@b3-ppa-5-213],[@b12-ppa-5-213] Most studies assessing time to all cause treatment discontinuation found that the choice of antipsychotic medication influenced the time to and rates of treatment discontinuation.[@b2-ppa-5-213],[@b3-ppa-5-213],[@b8-ppa-5-213],[@b13-ppa-5-213]--[@b18-ppa-5-213] Another potential factor that may influence treatment discontinuation is a patient's inherent risk of nonadherence. Nonadherence to antipsychotic medication in the previous six months was found to be the best single predictor of future nonadherence.[@b19-ppa-5-213] However, few studies have assessed whether patients with schizophrenia who have been identified as being at risk of nonadherence (ie, do not regularly take their medication) are at increased risk of discontinuing their medication.

To the authors' knowledge, this is the first study to prospectively assess antipsychotic medication discontinuation over 12 months in outpatients with schizophrenia who were considered to be at risk of nonadherence by their physician. Patients were considered to be at risk of nonadherence according to one of five reasons: 1) insufficient efficacy,[@b3-ppa-5-213] 2) concerns around tolerability of the medication,[@b3-ppa-5-213] 3) history of medication nonadherence,[@b19-ppa-5-213],[@b20-ppa-5-213] 4) poor insight into having a mental illness,[@b20-ppa-5-213] or 5) negative attitude to their medication.[@b20-ppa-5-213] As this patient population had not been previously studied, the authors aimed to gather naturalistic, observational data to improve physicians' understanding of this patient segment, their clinical circumstances, and their treatment needs.

The primary objective of this study was to assess the time to all cause treatment discontinuation (defined as any antipsychotic medication switch, augmentation, or discontinuation). The secondary aims of this study were to report the antipsychotic usage patterns; the reasons for antipsychotic discontinuation and the time to treatment discontinuation for each of the main reasons; the change in patients' illness severity, quality of life, and attitude towards their medication; and concomitant medication use, patient-reported adherence, and resource utilization.

Methods
=======

Study design
------------

This was a one-year, prospective, multicenter, noninterventional, observational study of outpatients with schizophrenia who required a change in their primary antipsychotic medication because of a physician-perceived risk of nonadherence. The study was conducted from April 2007 to July 2009 in 31 clinical practice sites located in Australia (10), Mexico (3), Romania (14), and Taiwan (4).

All patients provided voluntary, written informed consent for the use of their personal health information collected in the study. The study was conducted in accordance with the Declaration of Helsinki and the applicable laws and regulations of the study countries and regions, and was confirmed to be noninterventional by ethical review boards in each study country and region.

Study population
----------------

The study population has been described previously.[@b21-ppa-5-213] In brief, male or female outpatients meeting diagnostic criteria for schizophrenia (DSM-IV or DSM-IV TR)[@b22-ppa-5-213] were included in this study if they: 1) were aged between 18 and 65 years; 2) had at least two previous episodes of clinical worsening requiring hospitalization or increased level of care in the 24 months before study entry; 3) were considered at risk of nonadherence (lack of insight, negative drug attitude, documented history of medication nonadherence, inadequate response to the primary antipsychotic medication, or intolerance to the primary antipsychotic medication) by their physician; and 4) required a switch of their primary oral antipsychotic medication. Patients were excluded if they were considered by their physician to be treatment-resistant, or were receiving clozapine because of treatment resistance at study screening; were pregnant or nursing; or had an acute, serious, or unstable medical condition.

Treatment
---------

All aspects of treatment and care of patients were determined by the treating physicians in keeping with their best clinical judgment. Treatment decisions were solely at the discretion of the physician and the patient, and treatment was prescribed according to the usual standard of care.

Enrolled patients were switched from their primary oral antipsychotic medication to another oral or a depot antipsychotic up to 90 days before study entry (Day 0). At the physician's discretion, the patient's antipsychotic prescribed at study entry could be switched, augmented, or discontinued during the study for any reason. Medication switches or augmentations included a switch to another antipsychotic, a change in antipsychotic formulation, or the addition of another antipsychotic. However, the addition of an oral antipsychotic to a depot antipsychotic or the discontinuation of an oral antipsychotic while taking a depot antipsychotic were not considered to be medication changes. Physicians selected reason(s) for any switch, augmentation, or discontinuation of antipsychotic from the following: poor insight, negative drug attitude, inadequate response, lack of compliance (related to a documented history of nonadherence), patient's request, investigator decision, clinical relapse, intolerance to drug, prescription inconvenience, social reasons, and financial cost of medication. Physicians' nominated the primary reason for any switch, augmentation, or discontinuation of antipsychotic if more than one reason was selected.

Patient assessment
------------------

Patients were observed for up to 12 months following enrollment, and were assessed at Day 0 (study entry), Month 3 (Visit 2), Month 12 (Visit 3), if they relapsed or withdrew from the study, and if they switched, augmented, or discontinued their antipsychotic between study visits. Patient sociodemographic characteristics were recorded at study entry, and patient-reported medication adherence and resource utilization (number of and reasons for hospital admissions, number of outpatient visits to any physician including psychiatrists and physicians other than psychiatrists, number of days in partial care, and number of emergency room or equivalent visits \[overnight stay\] for psychiatric illness and nonpsychiatric illness) were recorded at all visits. At study entry, patients also reported on their alcohol consumption, smoking, and illicit drug use for the six months prior to study entry. Detailed information regarding patient consumption habits and other sociodemographic characteristics have been published previously.[@b21-ppa-5-213]

Illness severity, assessed by the physician using the Clinical Global Impressions of Severity scale (CGI-S; 1 is not ill, 7 is extremely ill),[@b23-ppa-5-213] and patient's attitude to their medication(s), assessed using the self-report, 10-item Drug Attitude Inventory questionnaire (DAI-10; −10 is negative attitude, 10 is positive attitude),[@b24-ppa-5-213] were recorded at all visits. Quality of life was assessed using the self-report European Quality of Life instrument (EuroQoL EQ-5D) at study entry and Month 12,[@b25-ppa-5-213] whereas health-related quality of life was assessed using the patient-rated, 12-item Short-Form health survey (SF-12; 100 is best imaginable health state) at all visits.[@b26-ppa-5-213] United Kingdom adult population-based preferences for the EQ-5D health states (100 is best imaginable health state) were used to calculate the EQ-5D utility score (1 is perfect health).[@b27-ppa-5-213] The safety and tolerability data will be reported in a following publication of the study data.

Statistical analysis
--------------------

All patients who provided consent to release information, and who fulfilled the study entry criteria were included in the analyses. The analyses included data, up to the point of last data collection, for patients who were lost to follow-up or who dropped out of the study. Descriptive statistics were used to calculate the mean and standard deviation (SD) or the median, minimum (min), and maximum (max) for continuous variables, and counts and percentages for categorical variables. The mean ± SD dosage of each antipsychotic prescribed at study entry was calculated taking into account the days on therapy until treatment or study discontinuation. Statistical significance was prespecified at a two-sided *P* \< 0.05. Statistical Analysis Software (SAS; v 9.1.3, SAS Institute, Inc, Cary, NC) was used for all statistical analyses.

### Survival analysis

Survival analyses were conducted for time to all cause treatment discontinuation. All cause treatment discontinuation was defined as any switch, augmentation, or discontinuation of antipsychotic medication for any reason. Patients who discontinued the study for any reason were assumed to be still taking their medication. Time to discontinuation was calculated from the date of study entry to the date of the first all cause treatment discontinuation. Survival curves were constructed using unadjusted Kaplan--Meier estimates. If appropriate, the median survival time estimates and 95% confidence intervals (CI) are presented. For the survival analyses, patients were censored if they discontinued from study for any reason, eg, death, lost to follow-up, or patient decision. The analysis was truncated at 365 days so that all patients had exactly 1-year of follow up.

### Change in clinical and functional status analyses

Analyses of the CGI-S, DAI-10, and EQ-5D scores excluded patients who switched antipsychotics more than seven days before their first study visit and analyses of SF-12 scores excluded patients who switched antipsychotics more than 28 days before their first study visit to provide a more accurate representation of patient's clinical and functional illness profile at study entry. The temporal changes in CGI-S and SF-12 scores were analyzed using mixed model repeated measures (MMRM) and in EQ-5D scores were analyzed using analysis of covariance (ANCOVA). Both the MMRM and ANCOVA were controlled for sociodemographics (age, gender, income status, marital status, smoking status, work status, and alcohol consumption during the six months before study entry) and baseline clinical characteristics (age at first episode, number of previous episodes or exacerbations of schizophrenia in the previous 24 months, duration of current episode of schizophrenia, hospitalization in the six months before study entry, concomitant use of anticholinergics at study entry, concomitant use of benzodiazepines at study entry, previous use of antidepressants, previous use of anxiolytics, sedatives, or hypnotics, previous use of mood stabilizers, body mass index \[BMI\], CGI-S score, EQ-5D health state score, EQ-5D utility score, SF-12 mental health score, and SF-12 physical component score). Measures of significance were based on the least square (LS) mean difference and type III sum-of-squares using a two-sided α = 0.05. The unstructured covariance structure was pre-specified to model the within-patient errors. Only visits that were completed within the acceptable time frame for the visit were included.

### Treatment response and relapse analyses

Patients were classified as responders if their CGI-S score decreased by ≥2 points from a score of ≥4 (moderately to extremely ill) at study entry, or by ≥1 point(s) from a score of 3 (mildly ill) at study entry. Patients with a CGI-S score of 1 or 2 were excluded from this analysis, and patients who responded and then relapsed were eligible to be classified as a responder after changing antipsychotic medication. Patients were classified as relapsed if they were classified as responders and their CGI-S score increased to that recorded at study entry or higher, and/or by ≥2 points from the lowest CGI-S score recorded at the previous visit.

Results
=======

Patient disposition
-------------------

[Figure 1](#f1-ppa-5-213){ref-type="fig"} provides an overview of patient disposition at study entry, which has previously been reported in detail.[@b21-ppa-5-213] Of the 440 patients considered to be at risk of nonadherence and who entered the study, 406 patients were enrolled (Australia, n = 64; Mexico, n = 40; Romania, n = 156; Taiwan, n = 146). The remaining 34 patients were excluded because of no data entry (n = 4), no antipsychotic change (n = 22), or an antipsychotic switch more than 90 days before study entry (n = 8).

Of the 406 enrolled patients, 318 (78.3%) completed the study. Fewer patients in Australia (71.9%, 46/64) and Taiwan (63.0%, 92/146) completed the study than patients in Mexico (92.5%, 37/40) and Romania (91.7%, 143/156). Patients (n = 88) who discontinued from the study did so because of: lost to follow up (58.0%, 51/88), subject decision (8.0%, 7/88), investigator decision (1.1%, 1/88), parent/caregiver decision (1.1%, 1/88), clinical relapse (1.1%, 1/88), or other reasons that were not reported (30.7%, 27/88).

Patient sociodemographic characteristics
----------------------------------------

Patient sociodemographic characteristics at study entry have been reported in detail.[@b21-ppa-5-213] Patients were in their late 30s (mean ± SD, 37.2 ± 10.2 years), mostly male (56.7%, 230/406), and had a mean ± SD BMI of 26.1 ± 5.56 kg/m^2^. At study entry, most patients reported that they had never married or had no previous or current relationship (59.6%, 242/406), lived with their family (82.0%, 333/406), were unemployed (43.4%, 176/406), and had no income (including pensions and allowances; 54.6%, 223/406). In the six months before study entry, 25.9% (105/406) of patients reported they had consumed alcohol and 6.2% (25/406) reported they had taken illicit drugs.

Reasons for risk of nonadherence at study entry
-----------------------------------------------

Of the 406 enrolled patients, 224 (55.2%) were considered to be at risk of nonadherence by their physician because of an inadequate response to the primary antipsychotic medication. Of the remaining patients, 73 (18.0%) were considered at risk of nonadherence because of a negative drug attitude, 71 (17.5%) because of intolerance to the primary antipsychotic medication, 31 (7.6%) because of a documented history of medication nonadherence, and 7 (1.7%) because of a lack of insight.

Antipsychotic switch patterns at study entry
--------------------------------------------

Patients were switched from their primary oral antipsychotic medication to another oral antipsychotic (89.4%, 363/406) or a depot antipsychotic (10.6%, 43/406) within 90 days of study entry ([Table 1](#t1-ppa-5-213){ref-type="table"}). Most patients (84.5%, 343/406) had switched antipsychotics within seven days of study entry. Patients switched to depot antipsychotics were switched to either first-generation (48.8%, 21/43) or second-generation (51.2%, 22/43) depot antipsychotics. Zuclopenthixol decanoate (n = 8), haloperidol decanoate (n = 5), and pipotiazine palmitate (n = 5) were the most frequently prescribed first-generation depot antipsychotics, whereas risperidone long-acting injection (n = 22) was the only prescribed second-generation depot antipsychotic. The mean ± SD dosage of these antipsychotics was 314.1 ± 217.4 mg/month for zuclopenthixol, 73.4 ± 25.3 mg/month for haloperidol, 92.0 ± 34.6 mg/month for pipotiazine, and 72.6 ± 25.7 mg/month for risperidone. Patients switched to oral antipsychotics were mostly switched to second-generation (89.5%, 325/363) rather than first-generation (10.5%, 38/363) agents. Olanzapine (n = 93), amisulpride (n = 55), risperidone (n = 48), and aripiprazole (n = 47) were the most frequently prescribed second-generation oral antipsychotics, and haloperidol (n = 10) and trifluoperazine (n = 10) were the most frequently prescribed first-generation oral antipsychotics. The mean ± SD dosage of these antipsychotics was 13.6 ± 8.39 mg/day for olanzapine, 609.1 ± 536.4 mg/day for amisulpride, 15.81 ± 9.67 mg/day for aripiprazole, 3.89 ± 2.41 mg/day for risperidone, 5.54 ± 2.21 mg/day for haloperidol, and 9.65 ± 4.86 mg/day for trifluoperazine.

Time to treatment discontinuation
---------------------------------

Of the 406 patients enrolled in the study, 99 (24.4%) switched, augmented, or discontinued their antipsychotic medication during the 12-month study period (all cause treatment discontinuation). As the proportion of patients who switched, augmented, or discontinued their medication did not reach 50% during the study, the median survival time for all cause treatment discontinuation could not be estimated from the Kaplan--Meier survival analysis ([Figure 2](#f2-ppa-5-213){ref-type="fig"}). However, the 25th percentile (95% CI) Kaplan--Meier estimate could be estimated at 310 (208, not applicable) days for all cause treatment discontinuation. In lieu of median Kaplan--Meier estimates, the median time to treatment discontinuation was summarized using descriptive statistics as 102 (2, 365) days (n = 99). Inadequate response (35.9%) was the most frequently reported reason for treatment discontinuation ([Table 2](#t2-ppa-5-213){ref-type="table"}). Other frequently reported reasons were lack of compliance (14.1%), investigator decision (13.0%), and upon patient's request (10.9%).

Antipsychotic medication use patterns
-------------------------------------

During the study, 8 (18.6%) patients in the depot subgroup and 91 (25.0%) patients in the oral subgroup switched, augmented, or discontinued their medication at least once (all cause treatment discontinuation, [Table 3](#t3-ppa-5-213){ref-type="table"}). Most of these patients (93.9%, 93/99) switched or augmented their medication; 15 patients were switched to depot antipsychotics and 78 patients were switched to oral antipsychotics. Most patients switched to depot antipsychotics were previously taking an oral antipsychotic (80.0%, 12/15). The remaining six patients, who were all taking oral antipsychotics, discontinued their medication.

A small number of patients had more than one antipsychotic medication switch or augmentation during the study. A further 26 patients (oral, n = 22; depot, n = 4) required a second switch or augmentation of their medication, and 3 patients (oral, n = 3) discontinued their medication after one previous switch in their medication. In addition, 8 patients (oral, n =7; depot, n = 1) required a third, 2 patients (oral, n = 2) required a fourth, and 2 patients (oral, n = 2) required a fifth switch or augmentation of their medication. When study discontinuation was considered in addition to all cause treatment discontinuation, 66 patients (oral, n =60; depot, n = 6) had not switched, augmented, or discontinued their medication before discontinuing the study, 8 patients (oral, n = 8) had switched, augmented, or discontinued their medication once before discontinuing the study, and 1 patient (oral, n = 1) had switched, augmented, or discontinued his/her medication twice before discontinuing the study.

Treatment response and relapse
------------------------------

Of those patients who had a CGI-S score \>2 at study entry, 22.5% (72/320) had responded to treatment at 3 months and 41.5% (132/318) had responded at 12 months. However, 13.7% (10/73) of responders had relapsed by 12 months.

Change in clinical and functional status
----------------------------------------

Statistically significant changes in the overall patient population's CGI-S, DAI-10, EQ-5D, and SF-12 scores from study entry to 12 months or endpoint were detected ([Table 4](#t4-ppa-5-213){ref-type="table"}). On average, patients' illness severity (CGI-S score) was classified as moderately ill at study entry and mildly ill by 12 months (MMRM of the LS mean change, *P* \< 0.001). Patients' attitude to their antipsychotic medication (DAI-10 score) changed from slightly positive at study entry and slightly more positive by 12 months or endpoint. In addition, patients rated their quality of life and level of functioning (EQ-5D and SF-12 scores) as low at study entry and higher by 12 months or endpoint (EQ-5D health state and utility scores, ANCOVA LS mean change, *P* \< 0.001; SF-12 mental health and physical component scores, MMRM analysis LS mean change, *P* \< 0.001).

Concomitant medication use
--------------------------

Most patients (78.9%, 311/394) took concomitant medication for schizophrenia during the study. Benzodiazepines or anticholinergics (58.0%, 235/405) were the most common concomitant medication taken, followed by anxiolytics, sedatives, or hypnotics (32.4%, 117/362), mood stabilizers (28.7%, 104/362), and antidepressants (27.1%, 97/358). In addition, most patients (77.9%, 307/394) took other psychiatric medications, whereas few patients (13.1%, 46/352) had received nonpharmacological interventions during the study.

Patient-reported adherence
--------------------------

The percentage of patients who considered themselves to be adherent increased during the study. At study entry, 68.5% (278/406) of patients considered themselves to have been adherent (they took all their medication or only missed taking their medication a couple of times) in the previous four weeks. In contrast, 86.8% (335/386) of patients at 3 months and 88.1% (304/345) of patients at 12 months considered themselves to have been adherent since their last study visit.

Resource utilization
--------------------

During the study, 56 (16.7%) patients had at least one psychiatric hospitalization. Of these patients, 39 (69.6%) had one, 10 had two (17.9%), and 7 (12.5%) had three hospital admissions. Of the remaining two patients, one had four hospital admissions and the other had seven admissions. The most common reason for admission during the study was clinical relapse (n = 47 \[14.0%\]), followed by psychiatric condition other than schizophrenia (n = 6 \[1.8%\]), medical condition (n = 5 \[1.5%\]), and other reasons (n = 4 \[1.2%\]). In terms of the use of other resources, the frequency of outpatient visits to any physician, including psychiatrists, was lower during the study than during the 12 months before study entry. Fewer patients had eleven or more outpatient visits during the study (Month 3: n = 23 \[6.2%\]; Month 12: n = 52 \[15.8%\]) than before study entry (n = 177 \[48.0%\]), whereas more patients had one to ten outpatient visits during the study (Month 3: n = 317 \[85.7%\]; Month 12: n = 265 \[80.3%\]) than before study entry (n = 179 \[48.5%\]). Less than 10% of patients had visited an emergency room or an equivalent facility (overnight stay) for psychiatric illness during the study, compared with about 45% of patients during the 12 months before study entry. The proportions of patients who had an outpatient visit to physicians other than psychiatrists, days in partial care, or an emergency room or equivalent facility visit (overnight stay) for nonpsychiatric illness during the study was less than those during the 12 months before study entry.

Discussion
==========

This is the first study to assess all cause treatment discontinuation among outpatients with schizophrenia who were perceived by their physicians to be at risk of nonadherence to their antipsychotic medication regimen. Conducted in usual care settings using a prospective observational design, patients switched antipsychotics at study entry and most were switched to oral rather than depot antipsychotics. The primary analysis indicated that during the study, few patients (24.4%) switched, augmented, or discontinued their antipsychotic medication prescribed at study entry. In addition, patients' clinical and functional illness status improved significantly and rates of psychiatric hospitalization and emergency psychiatric service use were low during the study. Most patients considered themselves to be adherent to their medication at study entry, and this favorable self-perception increased during this 1-year study, showing a discrepancy between the physicians' perceptions of the patients' risk of nonadherence and the patient's assessment of their own adherence behaviors.

That few patients switched, augmented, or discontinued the antipsychotic medication prescribed at study entry was somewhat surprising given that the physicians considered these patients to be at risk of nonadherence. Even when study discontinuation was included, more than half of the patient group (59.4%) had continued to take their initial therapy for at least one year. However, it is difficult to compare the current findings with previous research as most previous naturalistic, observational studies in this field have shown wide variations in all cause treatment discontinuation rates, depending on the specific antipsychotic prescribed.[@b14-ppa-5-213],[@b17-ppa-5-213],[@b18-ppa-5-213],[@b28-ppa-5-213] Although patients in previous studies were not assessed for their risk of nonadherence at study entry, the proportion of patients who completed one year of treatment without changing their antipsychotic medication varied from 22.7% to 71.6% in one large naturalistic United States (US) study,[@b17-ppa-5-213] 53.7% to 69.1% in a prospective, observational Canadian study,[@b28-ppa-5-213] 17.8% to 44.4% in the Intercontinental Schizophrenia Outpatient Health Outcomes (IC-SOHO) study,[@b18-ppa-5-213] and 20.5% to 48.6% in the European SOHO study.[@b14-ppa-5-213]

The low treatment discontinuation rate found in the current study may reflect the fact that more than 75% of patients were switched to a second-generation oral antipsychotic at study entry. This finding possibly reflects physicians' perceptions that these antipsychotics may provide better efficacy for patients with insufficient response.[@b29-ppa-5-213] Although this study was not designed to assess treatment discontinuation rates for the individual antipsychotics, the 1-year treatment discontinuation rates in the current study are somewhat similar to those reported for olanzapine-treated patients in other naturalistic schizophrenia studies, eg, 24.4% versus 17.8% for IC-SOHO,[@b18-ppa-5-213] and 23.0% for European SOHO,[@b14-ppa-5-213] and when study discontinuation was considered, 40.6% versus 43.5% for the large naturalistic US study.[@b17-ppa-5-213] However, in the current study, patients were switched to a variety of antipsychotics at study entry, in keeping with clinical practice, and only 22.9% of patients were switched to olanzapine thus rendering this potential explanation incomplete.

Although previous findings suggest that patients are less likely to discontinue depot antipsychotics than oral antipsychotics,[@b30-ppa-5-213],[@b31-ppa-5-213] it is unlikely that the prescription of depot antipsychotics at study entry influenced the treatment discontinuation rate in the current study. Few patients were switched to depot antipsychotics at study entry, despite being considered at risk of nonadherence. A number of factors may have influenced this result, including patient acceptance of,[@b32-ppa-5-213] and preference for[@b33-ppa-5-213] depot formulations; the physician's attitude towards depot,[@b34-ppa-5-213] judgment of whether depot will be noticeably more effective than oral formulations,[@b35-ppa-5-213] and experiences with prescribing depot; and the availability, cost, and resources needed to administer depot in each of the study countries and regions.[@b36-ppa-5-213],[@b37-ppa-5-213]

The discrepancy between the physicians' perceptions of the patients' risk of nonadherence and the patients' assessment of their own adherence is of particular interest. Despite classifying their patients as being at risk of nonadherence, physicians may have elected for study inclusion those patients whose attitude toward taking antipsychotics was more positive (mean DAI-10 score at study entry was slightly positive) but whose behavior (whether they take the medication or not),[@b38-ppa-5-213] or antipsychotic medication regimen,[@b2-ppa-5-213],[@b3-ppa-5-213] made them susceptible to nonadherence or treatment discontinuation. Few patients in the current study were considered at risk of nonadherence because of poor insight or a negative attitude to medication. Rather, most patients who were enrolled were considered at risk because of an inadequate response or intolerance to the primary antipsychotic medication. Most patients considered themselves to be adherent at study entry and this favorable self-perception increased during the study, possibly owing to selective attrition. Previous research has shown that patients tend to overestimate their medication adherence when reporting adherence.[@b39-ppa-5-213] Given that patient-reported adherence was measured using a subjective assessment scale, the patients' favorable self-perception of adherence in the current study may reflect their views and attitudes about adherence rather than actual adherence to their prescribed medication regimen.[@b40-ppa-5-213] As patient adherence was not monitored by objective measures, the extent to which patients adhered to their medication regimen is not known, and even though the treatment discontinuation rate was low, patients may not have taken their medication as prescribed or were partially adherent to their antipsychotic medication regimen.[@b41-ppa-5-213],[@b42-ppa-5-213]

Current findings need to be evaluated in the context of the study limitations. First, this study may not have enrolled those patients most susceptible to nonadherence, which in turn, may have contributed to the observed low treatment discontinuation rate. The proportion of patients (38.0%) considered to be at risk of nonadherence that refused to participate in the current study suggests that enrolled patients were not a representative sample of the spectrum of nonadherent patients. Moreover, few patients were prescribed depot antipsychotics at study entry, which tends to be reserved for patients with a clear history of, or high risk for, nonadherence.[@b11-ppa-5-213] Another possibility is that patients who were more engaged in their outpatient treatment may have been approached by physicians for enrollment in this study, as outpatients who are nonadherent to medication also tend to be nonadherent to their outpatient therapy program.[@b43-ppa-5-213] Different sampling methods may need to be considered in future studies of this topic. Second, the five criteria used to identify risk of nonadherence in the current study may have resulted in physicians overlooking patients who were at risk because of other known predictors of nonadherence, such as recent illicit drug and alcohol abuse.[@b19-ppa-5-213],[@b20-ppa-5-213] Lastly, the generalization of the current findings to individual populations is challenging because of the distinct variability in antipsychotic prescribing practices across the study countries and regions, and differences in treatment discontinuation rates across countries and regions.[@b44-ppa-5-213]

Conclusion
==========

In this 1-year naturalistic study, few patients discontinued their treatment for any reason even though these patients were considered at risk of nonadherence by their physicians. This finding was accompanied by significant improvements in the patients' clinical and functional status. Current results suggest the need for further research of patients with schizophrenia who are considered to be nonadherent to their antipsychotic medications and the need to understand the factors that may drive the marked discrepancy between the physicians' perception of their patients' adherence to the prescribed medication and the patients' assessment of their own adherence behaviors.
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![Twelve-month Kaplan--Meier survival curve (n = 406) for all cause treatment discontinuation (event, n = 99; censored, n = 307). Time to discontinuation was calculated from the date of study entry to the date of the first all cause treatment discontinuation. For the survival analyses, patients were censored if they had not switched, augmented, or discontinued their antipsychotic medication at 365 days, if they had completed the study, or if they discontinued from the study for any reason. Censored patients are denoted by •. Median Kaplan--Meier estimates could not be calculated because the proportion of patients who had changed their medication during the study did not reach 50% at 12 months.](ppa-5-213f2){#f2-ppa-5-213}

###### 

Antipsychotic switch patterns at study entry

  **Antipsychotic class**                 **n (%)**
  --------------------------------------- ----------------
  **Depot**                               **40 (9.9)**
  First-generation                        20 (4.9)
  Second-generation                       20 (4.9)
  **Depot + oral**                        **3 (0.7)**
  First-generation + first-generation     1 (0.2)
  Second-generation + second-generation   2 (0.5)
  **Oral**                                **362 (89.2)**
  First-generation                        38 (9.4)
  Second-generation                       324 (79.8)
  **Oral + oral**                         **1 (0.2)**
  Second-generation + first-generation    1 (0.2)

###### 

Reasons for all cause treatment discontinuation

  **Primary reason**       **n (%)[^a^](#tfn2-ppa-5-213){ref-type="table-fn"}**   **Time (days) to treatment discontinuation for each reason, median (min, max)[^b^](#tfn3-ppa-5-213){ref-type="table-fn"}**
  ------------------------ ------------------------------------------------------ ----------------------------------------------------------------------------------------------------------------------------
  Negative drug attitude   8 (8.7)                                                NC
  Inadequate response      33 (35.9)                                              107 (2, 343)
  Lack of compliance       13 (14.1)                                              135 (7, 364)
  Upon patients' request   10 (10.9)                                              101.5 (7, 200)
  Investigator decision    12 (13.0)                                              91.5 (8, 300)
  Clinical relapse         7 (7.6)                                                NC
  Intolerance to drug      9 (9.8)                                                NC

**Notes:**

For the calculation of percentages, the denominator was n = 92;

Time to treatment discontinuation for each primary reason was estimated using data from patients who switched, augmented, or discontinued their antipsychotic medication for that reason only. Time to treatment discontinuation was not estimated for reasons with event numbers \<10.

**Abbreviations:** max, maximum; min, minimum; NC, not calculated.

###### 

Antipsychotic medication use patterns for all cause treatment discontinuation

                                **Switch, augmentation, or discontinuation, n (%)**   **Switch or augmentation only, n (%)**   **Discontinuation only, n (%)**
  ----------------------------- ----------------------------------------------------- ---------------------------------------- ---------------------------------
  Overall (n = 406)             99 (24.4)                                             93 (22.9)                                6 (1.5)
  Oral (n = 363)                91 (25.1)                                             85 (23.4)                                6 (1.7)
  First-generation (n = 38)     15 (39.5)                                             15 (39.5)                                0 (0.0)
  Second-generation (n = 325)   76 (23.4)                                             70 (21.5)                                6 (1.9)
  Depot (n = 43)                8 (18.6)                                              8 (18.6)                                 0 (0.0)
  First-generation (n = 21)     3 (14.3)                                              3 (14.3)                                 0 (0.0)
  Second-generation (n = 22)    5 (22.7)                                              5 (23.4)                                 0 (0.0)

###### 

Change in illness severity, attitude to antipsychotic medication, and quality of life scores

  **Score**                                              **Study entry**   **Month 12**                                              
  ------------------------------------------------------ ----------------- -------------- ----- ------------- ---------------------- ---------
  CGI-S[^b^](#tfn7-ppa-5-213){ref-type="table-fn"}       343               4.18 (0.97)    291   3.23 (1.08)   −1.04 (−1.24, −0.84)   \<0.001
  DAI-10[^b^](#tfn7-ppa-5-213){ref-type="table-fn"}      334               2.70 (5.37)    289   4.91 (5.24)   2.01 (1.36, 2.66)      \<0.001
  **EQ-5D[^b^](#tfn7-ppa-5-213){ref-type="table-fn"}**                                                                               
  Health state                                           337               56.4 (24.8)    291   66.3 (26.0)   12.64 (7.66, 17.62)    \<0.001
  Utility^f^                                             324               0.62 (0.30)    277   0.77 (0.25)   0.16 (0.10, 0.23)      \<0.001
  **SF-12[^c^](#tfn8-ppa-5-213){ref-type="table-fn"}**                                                                               
  Mental health                                          391               35.2 (10.9)    332   41.5 (11.4)   7.09 (5.11, 9.06)      \<0.001
  Physical component                                     391               44.2 (9.20)    332   47.4 (8.97)   4.52 (2.88, 6.15)      \<0.001

**Notes:**

Change in score from study entry to Month 12 (mixed-effect model for repeated measures analysis for CGI-S and SF-12 scores; analysis of covariance for EQ-5D scores);

Excluded patients who started treatment more than 7 days before their first study visit (patients eligible for assessment, n = 343);

Excluded patients who started treatment more than 28 days before their first study visit (patients eligible for assessment, n = 392).

**Abbreviations:** CGI-S, Clinical Global Impressions of Severity; CI, confidence interval; DAI-10, 10-item Drug Attitude Inventory; EQ-5D, European Quality of life instrument; LS, least square; NC, not calculated; SD, standard deviation; SF-12, 12-item Short Form health survey.
